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1 
My present invention relates generally fo 
pneumatic or fluid pressure operated tools and 
more speciflcally fo an air hammer safety valve 
that is electrically controlled and activated' bY 
fluid pressure for installation in power hammers 
drills, and other impact tools of the pneumatical- 
ly operated type. 
While the safety valve of my invention is 
adapted for incorporation as a component part 
of various tools of this character, it is especial- 
ly designed for use in a prleumatic impact drill 
while employed in drilling concrete and similar 
walls that may contain metallic parts not in- 
tended for operations of the drill bit. Under such 
conditions when a metal object or body is con- 
tacted by the bit a normally open electric con- 
trol circuit is closed thereby energizing  solenoid 
in the circuit which releases a spring-operated 
control valve, and the control valve, which is 
preferably of the rotary type, supplies fluid pres- 
sure fo a reciprocable piston-valve that cuis off 
the supply of fluid pressure for operating the 
pneumatic tool; and manually operated means 
are provided for automatically re-setting the 
reciprocable safety valve. 
The safety appliance of my invention includes 
a minimum number of parts that may with 
facility be manufactured at low cost of produc- 
tion, and the parts may be assembled with con- 
venience fo constitute a unitary structure that 
may readily be installed for use in various 
pneumatic tools; and the invention consists in 
certain novel features of construction and com- 
binations and arrangements of parts as .will here- 
inafter be described and more particularly set 
forth in the appended claim. 
In the accompanying drawings I have illus- 
trated a complete example of a physical embodi- 
ment of my invention wherein the parts are 
combined and arranged in accord with one mode 
I have devised for the practical application of 
the principles of the invention. It will however 
be understood that various changes and altera- 
tions are contemplated and may be ruade, as is 
evidenced by the modification illustrated, in these 
exemplifying drawings and mechanical and elec- 
trical structures, within the scope of my claim, 
without departing from the principles of the 
invention. 
Figure 1 is a vertical sectional view andpartial 
elevation of the safety unit in which my inven- 
tion is embodied, and adapted for installation in 
a pneumatic tool. 
Figure 2 is an end view of the structm'e of Fig. 
i with parts in section on line 2--2 of Fig. 1. 

Figure 3 is a transverse sectional v!ew through 
the compression chamber of the valve casing at 
line 3--3 of Fig. 1. 
Figure 4 is a vertical sectional vlew showing 
 the three-way rotary control valve, as at line 
4--4 of Fig. 1. 
Figure 5 is a partial section and part side eleva- 
tion of a modified form of the invention; and 
 Figure 6 is a detail sectional view af line 6--6 
lo of Fig. 5 through an exhaust port of the safety 
valve or reciprocable piston valve and casing. 
In carrying out my invention the pneumatic 
tool is equipped with the safety unit by interpos- 
ing the unit in the air supply to the impact tool, 
I and in the form illustrated in Fig. 1 the unit 
includes a casting or housing having a cylindrical 
bushing I that is threaded at its ends  and.3 for 
insertion in th air supply line af a convenient 
point of the tool, and the bushing forms an air 
20 chamber through which the air under pressure 
flows from right fo left in Fig. 1. 
The casting or housing also includes a trans- 
versely arranged integral valve casing, one end 
of which is formed by the upper bushing §, the 
25 cpen end of which is closed by a screw, plug 6, 
and a compression chamber  is thereby formed 
at the end of the valve casing. 
. A lower extension 8 of the casting or housing, 
together with the bushing § forms a transversely 
30 arrang ed valve casing having a cylindrical bore 
that intercepts the chamber 4 of the pipe line 
I, and the lower end of the closed extension forms 
an exhaust chamber 9. 
A solid cylindrical safety or piston valve 16 
5 of the fluid pressure operated type is reciprocably 
mounted in the bore of the valve casing, and this 
piton-valve is provided with a flxed stem ! !, 
angular or square in cross section that flts in an 
open end socket of the piston valve, to prevent 
4O rotary displacement of the valve and guide the 
reciprocating movement of the valve. 
The stem is provided with an integral circular 
head 12 flxed within the bushing §, and ports 13 
in the fiat head provide communication for air 
45 under pressure betveen the valve casing and the 
compression chamber, gaskets 14 being provided 
for sealing the joint between the head and the 
bushing. 
Af the opposite end of the valve casing a gasket 
50 or washer 14A is provided within the exhaust 
chamber 9 to perform the functions of a cushion 
in absorbing shocks from the opening movement 
of the safety valve. 
The reciprocating piston valve is provided with 
5 a main transversely arranged port I§ which is 
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normally alined with and open fo the air-flow 
chamber 4; and a spaced diagonally arranged ex- 
haust port I{} is also provided in the valve and 
normally closed by the wall of the valve casing. 
By longitudinal movement of the piston valve 
under air pressure in the compression chamber 
] the piston valve is moved, as a safety measure, 
to bring the exhaust port into alinement with 
exhaust ducts 18 and [9 of the housing, duct [8 
being open to the chamber 4 and duct [9 open- 
ing to the atmosphere; and a screw plug 20 is 
threaded in an opening in the housing wall or 
air pipe [, opposite fo the port 18 for access to 
the interior of the housing and ifs parts: 
The safety valve is moved from its normally 
open position in Fig. 1 fo closed position, for 
cutting off the fiuid pressure of the impact tooI, 
under fluid pressure that is controlled by a three- 
way rotary valve, and this normally closed, rotary, 
control valve is released by electro magnetic 
me_ans, and then moved fo open position by auto- 
matic means, as for instance a spring. For re- 
setting the control valve and the safety valve, 
the former may be manually operated, and then 
the safety valve is restored fo normal open posi- 
tion under air pressure through the open control 
valve. 
For this pur.pose a cylindrical valve casing 2! 
is mounted on the exterior of the housing and 
provided with an air supply pipe 22 open to cham- 
ber 4; an air compression pipe 23 that opens to 
the compression chamber "/; an exhaust pipe 24 
that communicates with the exhaust chamber 9; 
and an ourlet port 25 open to the atmosphere. 
A rotary air valve 2{} having ports 27, 28, for 
registration or alinement with the three-way 
ports of these pipes, is mounted in the valve cas- 
ing 2|, and this rotary control valve is provided 
with a central radial stem 28 upon the exterior 
end of which an operating arm or crank arm 30 
is mounted, and a spring 3! attached fo the arm 
and anchored fo the housing tends to swing the 
three-way valve to open position. 
The arm 30 with the rotary valve is retained in 
normally closed position against tension of the 
spring, and the arm is provided with a lug $2 that 
frictionally engages a detent 33 rigid with a sole- 
noid mounted in a suitable box 34 that may be 
attached fo a plate 35 of the housing. Electric 
wires 3{} and $7 are indicated as leading fo the 
solenoid, and these wires form part of an elec- 
tric safety circuit that is closed if and when the 
drill bit contacts with a metallic body, and the 
circuiç which is grounded through the metal of 
the tool, also includes necessary e]ectrical ap- 
pliances, not shown, but utilized for withdrawing 
the detent 33 from the lug 32. 
When the solenoid releases the lug, the spring 
swings the rotary valve to open position, for 
exhausting air pressm'e from chamber 4 and 
applying air pressure through chamber 7 against 
the top of the piston valve, and simultaneously 
exhausting air pressure from chambe 9. 
Under these conditions, fiuid pressure in cham- 
ber  forces the piston valve to closed position cut- 
ring off the air supply to the pneumatic tool 
through chamber 4, and the tool is rendered 
powerless, but with an air supply in the chamber 
4 to the right of the closed safety valve. 
For re-setting the safety valve, the rotary con- 
trol valve is first manua]ly reset with the lug or 
paw] 32 in contact with detent or solenoid 3, 
and the control valve is now in position to receive 
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fluid pressure from the chamber 4 through pipe 
22. Under these conditions air under pressure 
is conveyed through pipe 24 fo the chamber 9. 
and air is exhausted from chamber  through 
5 pipe  and the valve casing to the atmosphere. 
thereby permitting air pressure in chamber 9 to 
lift the piston valve fo position of Fig. 1, for con- 
tinued operation of the tool. 
In the slightly modified, form of the invention 
10 shown in ligs. 5 and 6, the piston valve 38 is 
equipped with spaced rings 30, and an angular 
exhaust port 4{} that is adapted to register with 
an angular duct 4! in the extension 42 and also 
with a port 45 in the extension; and the open end 
15 of the bushing  is closed by a plate 44 bolted 
thereto. 
Having thus fully described my invention, what 
I claire as new and desire to secure by Letters 
Patent is: 
2o A safety valve for work tools, comprising a 
housing having a bushing adaited to be con- 
nected with the air supply line of a tool, through 
which compressed air passes fo such a tool, a 
transversely arranged valve casing having an up- 
25 ' per compression chamber and a lowe exháust 
chamber, said exhaust chamber having register- 
ing exhaust ducts, one of said ducts connecting 
with the air supply line, the other exhaust duct 
communicating with the atmosphere, a recipro- 
3O cable safety valve operated within the casing, said 
valve having a port normally open to the air sup- 
ply line, said valve also normally closing said 
exhaust duCts, a hetd on one end of the safety 
valve operating in said compression chamber, a 
35 cylindrical valve Casing mounted on the housing, 
having an outlet port open to the atmosphere, a 
rotary control valve in said cylindrical valve cas- 
ing, an operating arm and lug on said rotary con- 
trol valve, a pipe establishing communication be- 
4O tween the exhaust chamber and cylindrical valve 
casing, a pipe establishing communication be- 
tween the cy]indrical valve casing and compres- 
sion chamber, an air supply pipe establishing 
communication between said bushing and said 
45 Cylindrical valve casing through which air nor- 
mally passes to said exhaust chamber, means for 
retaining the control valve in its normal position 
including an open electric circuit and a solenoid 
in said circuit, a siring biasing said control valve 
5O away from its normal position, said solenoid co- 
operating with said lug whereby the control valve 
is re]eased when said circuit is closed and is moved 
underits bias fo a position in which communica- 
tion is established between the air supply pipe 
55 and the upper compression chamber.and between 
the exhaust chamber and the atmosphere, said 
safety valve there5y closing said port normatly 
to the air supply line and opening said exhaut 
ducts. 
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